Section 1. The synthesis and characterization of Pt/TiO 2 nanocomposite
C. The DRS analysis of Pt/TiO 2 nanocomposite
The UV-Vis spectrometer was used to record diffuse reflectance spectra of anatase TiO 2 and 0.3 wt% Pt/TiO 2 photocatalyst in the range 200~800 nm. Figure S2 (A) showed the DRS of anatase TiO 2 and 0.3 wt% Pt/TiO 2 photocatalyst. The band gap values of the synthesized photocatalysts were calculated by plots of (F(R∞)hv) 1/2 versus photo energy and shown in Figure   S2 
D. The XPS valence band scan spectrum analysis of Pt/TiO 2 nanocomposite
The XPS valence band scan spectrum result of anatase TiO 2 and 0.3 wt% Pt/TiO 2 photocatalyst was shown in Figure S3 . The valence band of 0.3 wt% Pt/TiO 2 photocatalyst was 2.59 eV, which was lower than that of pure anatase TiO 
E. The XPS survey scan and narrow scan analysis of Pt/TiO 2 nanocomposite
The 0.3wt% Pt/TiO 2 was further characterized by XPS in Figure S4 The XPS survey scan spectrum of 0.3wt% Pt/TiO 2 was shown in Figure S4 (A). The atomtic % of Pt, Ti and O of 0.3wt% Pt/TiO 2 was measured to be 0.05/33.88/66.07, and the wt % of Pt was measured to be 0.36 wt%, which was acceptable errors, indicating that Pt was deposited on the surface of TiO 2 .
The XPS narrow scan spectra of Ti2p, Pt4f and O1s of the 0.3wt% Pt/TiO 2 was shown in Figure S4 (B-D). The Ti2p 1/2 and Ti2p 3/2 peaks were located at 464.6 and 458.8 eV assigned to TiO 2 , respectively. The Pt 4f 5/2 and Pt 4f 7/2 peaks were located at 74.3 and 71.2 eV when Pt was loaded on TiO 2 , which can be assigned to zero-valent Pt 1 . It proved that the Pt 4+ was fully reduced to Pt 0 . 
F. The ICP-AES analysis of Pt/TiO 2 nanocomposite
The content of Pt element for 0.3wt% Pt/TiO 2 nanocmposite was measured by ICP-AES and the Pt wt% was 0.34%. The weight ratio of Pt measured by ICP-AES was close to the theoretical value, which was consistent with the result of XPS, indicating that the synthesis of 0.3wt%
Pt/TiO 2 photocatalyst was achieved.
Section 2. The detail information of characterization, photocatalytic test and analysis of intermediates of photocatalytic degradation of phenol

A. Characterization
The Powder X-ray diffraction (PXRD) analysis was carried out with a Bruker D8 Advance Xray diffractometer using X radiation.
The scanning electron microscopy (SEM) image was taken on a JEOL JSM 6701F scanning electron microscopy operated at 30 kV. Oxford spectrometer Energy dispersive X-ray (EDX) spectroscopy being attached to SEM was used to observe and analyze the morphology of the samples, uniformity, element composition and distribution.
The particle sizes of samples were comparatively determined using Malvern Zetasizer Nano-ZS90 and Omecls-601A laser particle analyzers (Britain, Malvern Corporation).
X-ray photoelectron spectroscopy (XPS) was performed on an Escalab 250 Xi (monochromatic Al target) instrument for analysis of the surface elements and existing state, all the binding energy with carbon pollution C1s the binding energy of 284.8 eV for calibration.
UV-vis diffuse reflectance spectroscopy (DRS) of the products was recorded on a Cary 100 UV-vis-NIR spectrophotometer.
The ST2258C type multifunctional digital four point probe tester (China, Suzhou Jingge Electronic Co., LTD) was used to analysis of the volume resistivity and conductivity of samples.
The contents of the elements were determined by an inductively coupled plasma atomic absorption spectrometer (Perkin Elmer Optima model, 5300D). Operating conditions were: radio frequency incident power was 1400 W, flow rate of auxiliary argon was 0.2 L/min, flow rate of nebulizer argon was 0.9 L/min, flow rate of plasma gas was 18 L/min, flow rate of sample uptake was 1.5 mL/min, viewing mode was Axial, spray chamber type was Cyclonic, sample propulsion was peristaltic pump and three channel, torch type was fassel type and detector was segmentedarray charge-couple.
The Fluorescence (FL) spectra of the as-fabricated products were detected with a Hitachi F-4500 fluorescence spectrophotometer with the Fluorescence intensity at 425 nm of 2hydroxyterephthalic acid excited by 315 nm ±11 nm light, and the wavelength range was 400-600 nm.
B. Photocatalytic test
The phenol photocatalytic degradation over Ti 0.7 W 0.3 O 2 /TiO 2 NCI was carried out by a photochemical reactor (BL-GHX-V, China) with a solar light-simulating source (BL-GGZ High pressure mercury lamp 150W). A schematic diagram of the photochemical reactor was shown in Figure S5 . The concentration of phenol was 95 ppm, 0.45 g photocatalyst was added into a quartz tube and mixed with 1000 mL of phenol solution in each group. Prior to irradiation, the solution was magnetically stirred in the dark for 30 min to establish an adsorption and desorption equilibrium. The solutions were fetched, centrifuged and filtered through regular time intervals. The total reaction time was 360 min under the pH of 4.5.
The UV-Vis spectrum and concentration of phenol taken out from the reaction solution at
given intervals of illumination were obtained with a Lambda 35 spectrometer (Perkin Elmer, USA).
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Figure S5
Schematic diagram of the photochemical reactor with an internal light source. The main parameters of MS were as follows: the m/z was 50-500 amu, source temperature was 110 ℃, desolvation temperature was 350 ℃, capillary was 3.00 kV, cone was 30 V and collision gas was nitrogen.
C. Analysis of Intermediates of Phenol Photocatalytic Degradation
The capillary column used of GC-MS was a Agilent 19091J-413 HP-5 (methylsiloxane, 30 m x 0.32 mm I.D., 0.25 μm-thick film) fitted with a supelco guard column (deactivated methylsiloxane, 1 m x 0.32 mm I.D.). The operating conditions were: injection port temperature, 280 ºC; interface temperature, 280 ºC; column oven temperature, 60 ºC for 2 min, ramped at 8ºC min -1 to 280 ºC with a 15 min hold; helium carrier gas (flow rate of 3.4 mL min -1 at 50 ºC); 0.5-1 μL injection volume. The split/splitless injector was operated in the Split mode (Split ratio: 0.1:1, Split flow: 0.1 mL min -1 , Total flow: 3.4 mL min -1 ) for 2 min after injection of the sample. Regular replacement of the injection port liner and guard column was found to be necessary for this procedure because of the presence of large amounts of in volatile, possibly high-molecularweight, compounds in the analyzed samples.
Section 3. Particle Size Analysis
The average particle size and a distribution of anatase TiO 2 NSs and Ti 0.7 W 0.3 O 2 NPs were obtained using a laser particle size analyzer and showed in Figure Table S1 and Figure   S13 . 
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